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Influence of Phosphorus Application in Different Soil Depth on Growth
and Yield of Winter Wheat under Different Water Conditions
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Abstract; The experiment consisted of two water treatments,four phosphorus treatments and two cultivar
treatments in a randomized complete block design. The two water treatments were irrigation (W1) and no
irrigation( W2 ) in the whole growth period of winter wheat, the four phosphorus treatments included no
application of phosphorus( CK) , surface application of phosphorus( SP) , deep application of phosphorus
(DP) and deep-band application of phosphorus ( DBP ), and the two cultivars were drought-sensitive
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cultivar ( Xiaoyan 22) and drought-tolerant cultivar( Changhan 58). In order to find out the best water-
phosphorus( P) application method for improving yield of winter wheat grown on the semi-arid Loess
Plateau of China, this study evaluated the effects of phosphorus application in different soil depths on
growth and yield of winter wheat under different water conditions. The results showed that under drought
condition, the winter wheat growth stages extended in DP and DBP treatments, compared with SP
treatment. Water stress and the lack of phosphorus were important factors inhibiting height growth and the
dry matter accumulation of winter wheat. Under drought condition, the deep application of phosphorus
could help to increase the dry weight of spike of drought-tolerant cultivar, however, there was not the
above tendency to drought-sensitive cultivar. The wheat yield was significantly influenced by cultivar,
water content, phosphorus placement, cultivar X water content and cultivar X water content X phosphorus
placement. The effects of phosphorus placement on yield of winter wheat differed from one soil water
content and cultivar to another. Under the two water conditions, the yields of Xiaoyan 22 of DP and DBP
treatments were higher compared with SP,but there was no significant difference among SP,DP and DBP
treatment. For Changhan 58, yields of DP and DBP treatments decreased compared with SP treatment
under W1 condition ;yields of DP and DBP treatments were significantly higher than that of SP treatment
under W2 condition, increased by 15.8% ,16.2% ,respectively. Under the two water conditions, the two
cultivars harvest index were higher in DP and DBP treatments compared with SP treatment, there was no
significant difference for Xiaoyan 22, and significant difference for Changhan 58, especially under W2
condition. Meanwhile , the yield and harvest index were not significantly different between DP treatment

and DBP treatment under the two water treatments. It indicated that deep application of phosphorus would

545 %

be helpful for yield formation of drought-tolerant cultivar under drought stress.
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